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drlndyl sequence (total 2602) 

(ORF: 258 - 1976) 
SEQ ID NO: 1 

TTCACCGTTTCCGAATCGGACGAACCGGGCGTGATTGCTCTCCTGCTGCTTTCGAGATCGGAGTCCCGAT 
AAGGATATAACTACAACCTAAAGAGGAATCCAAGCCTCCTCCTGCCGCTAGTTTCGAAAAGTAAATAGAG 
TACTTGTTATCAACTGGGAAGCGGAGATACATAGCTCCGATATTCCTGTGAAAGCCAGACAAACGGATAC 
C AACGAAC AAT C GC C AT AT C T AC AC GC C AC C GC C AC T GG AC AT C AAAAT GG AAAT T GAAAT TGGC GAAC A 
ACCCCAGCCTCCGGTGAAGTGCTCCAACTTCTTCGCTAACCACTGGAAGGGATTGGTTGTGTTCCTGGTG 
CCGCTGCTATGTCTGCCTGTTATGCTGCTAAACGAAGGCGCCGAATTTCGGTGCATGTACCTCCTTTTGG 
TAATGGCCATATTTTGGGTTACGGAAGCCTTGCCTCTCTATGTGACGTCCATGATACCGATTGTGGCCTT 
CCCAATAATGGGTATAATGAGCTCGGATCAGACTTGCCGCTTGTACTTCAAGGATACGCTGGTGATGTTC 
ATGGGCGGCATTATGGTCGCCCTGGCTGTGGAGTACTGTAATCTACACAAACGTCTTGCCTTGAGGGTAA 
TCCAGATCGTGGGCTGCAGTCCCCGCAGATTACACTTTGGCCTCATCATGGTTACAATGTTTTTGAGCAT 
GTGGATTTCGAACGCCGCCTGTACTGCCATGATGTGTCCGATTATCCAAGCCGTGCTGGAGGAGCTGCAG 
GCTCAGGGTGTCTGCAAAATCAACCATGAGCCTCAATACCAAATCGTTGGAGGCAACAAGAAAAACAACG 
AGGATGAGCCACCATACCCCACCAAGATCACTCTGTGCTACTATCTGGGCATTGCCTACGCCTCCTCGCT 
GGGTGGCTGTGGAACCATCATCGGAACTGCCACCAATCTTACCTTCAAGGGCATCTACGAGGCTCGTTTC 
AAGAACTCCACCGAACAGATGGACTTCCCCACCTTCATGTTCTACTCGGTGCCATCCATGTTGGTCTACA 
CCTTGCTGACATTCGTGTTCCTGCAATGGCACTTCATGGGTCTGTGGCGTCCCAAGAGCAAGGAGGCACA 
GGAAGTCCAGAGGGGACGAGAGGGCGCCGATGTCGCCAAAAAGGTTATCGATCAGCGCTACAAGGATCTG 
GGTCCCATGTCCATTCACGAGATCCAAGTGATGATTCTGTTCATTTTTATGGTTGTGATGTACTTCACCC 
GCAAGCCCGGCATCTTTTTGGGATGGGCCGATTTGCTGAATTCCAAGGACATTCGTAACTCTATGCCCAC 
TATTTTTGTCGTCGTCATGTGCTTCATGCTGCCCGCCAATTATGCTTTCCTACGCTACTGCACCAGACGC 
GGTGGTCCAGTGCCCACGGGTCCCACTCCATCGCTGATCACCTGGAAGTTCATCCAGACCAAGGTGCCAT 
GGGGTCTGGTGTTCCTGCTTGGCGGTGGCTTCGCTTTGGCCGAAGGCAGCAAGCAGAGCGGCATGGCCAA 
GCTGATTGGCAATGCTCTGATTGGATTGAAGGTTCTGCCCAACTCTGTCCTCTTACTGGTGGTCATCCTG 
GTGGCTGTGTTCCTGACCGCCTTCAGCTCCAATGTGGCGATTGCCAACATTATTATTCCCGTTCTGGCCG 
AGATGTCCCTGGCCATTGAGATCCATCCTCTGTACCTGATCCTGCCCGCTGGCTTGGCCTGCAGTATGGC 
CTTCCACCTGCCGGTTAGTACTCCGCCCAACGCTTTGGTTGCTGGCTATGCCAACATTAGGACGAAGGAC 
ATGGCCATTGCTGGAATCGGTCCGACCATCATTACCATCATCACCCTGTTTGTTTTCTGCCAAACCTGGG 
GCCTGGTCGTCTATCCGAACCTTAACTCGTTCCCCGAATGGGCTCAGATTTATGCCGCGGCAGCACTGGG 
AAACAAGACGCACTAGATAGTTAGTAATTAGTGTAAATAACTAACATACCCGTCACAGCGATAAAGTTGA 
GGAAAATTTAGGGAATTTTAAACGAAAAGTGCCTTTGCTGACAGCGAAAAATGTGAAAAATATTTAACTA 
TGTATACTTGCATTTCAGAGTTGCGAAAAGTTTTGATACAAAAGCATTACCTACTGTTTAGAAAAATGTG 
TTAAAAAAAAAACGTATCGCAATATACTGTTAATCAGGAATTGAACACCTGGTCTACGCACTCAGCTAAA 
TATTTAAATACAAATTAATGTTACTTAATTGTTGCATTTAGCATAAAAATGGAAAAGATTTGGAAAAGTT 
A GAAC AG T T T G T T C AAT G G C AGC CCTGGCCTGC T AAT AT T T T AAAT AAC TAG AC T G AG AG AAC T T AC AT A 
TTCATACATGTTTTTCAACTTGTAAAAATTTTTAAATGAACAACTCACTCAATACTTCATTGCGAACCAA 
AATGAACACACAAATAGCGGTAGGCTAAGCTTAAATGATACTGTGTACATTTTCAGATGATTTATGTTTT 
AT AT AGT TT G T AAAAAAT AT T AAAT AAT AAAAAGC T C AAC C GC C AAT AAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAA 



Peptide seq (total 572) 
SEQ ID NO: 2 

MEIEIGEQPQPPVKCSNFFANHWKGLWFLVPLLCLPVMLLNEGAEFRCMYLLLVMAIFWVTEALPLYVT 
SMIPIVAFPIMGIMSSDQTCRLYFKDTLVMFMGGIMVALAVEYCNLHKRLALRVIQIVGCSPRRLHFGLI 
IWTMFLSMWISNAACTAJyD^CPIIQAVLEELQAQGVCKINHEPQYQIVGGNKKNNEDEPPYPTKITLCYYL 
GIAYASSLGGCGTIIGTATNLTFKGIYEARFKNSTEQMDFPTFMFYSVPSMLVYTLLTFVFLQWHFMGLW 
RPKSKEAQEVQRGREGADVAKKVIDQRYKDLGPMSIHEIQVMILFIFMWMYFTRKPGIFLGWADLLNSK 
DIRNSMPTIFWVMCFMLPANYAFLRYCTRRGGPVPTGPTPSLITWKFIQTKVPWGLVFLLGGGFALAEG 
SKQSGMAKLIGNALIGLKVLPNSVLLLVVILVAVFLTAFSSNVAIANII IPVLAEMSLAIEIHPLYLILP 
AGLACSMAFHLPVSTPPNALVAGYANIRTKDMAIAGIGPTIITIITLFVFCQTWGLWYPNLNSFPEWAQ 
IYAAAALGNKTH 
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Tty- 3 




Succinate (|uM) 
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Tty 5 




Citrate (^M) 
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Rat INDY seq. 

(3191 nt + 63 nt polyA) 

SEQ ID NO: 3 

CCAGTCTGTCTCCCTTTCACGCGATGGCTTCGGCGAAGACTTATGTGACCAAGTTCAAGTCCTTCGTGAT 
TTTGTTCTTCGCCCCGATCCTGCTGCTTCCACTCATCATTCTGGTACCTGACAAGTTTGCCAGGTGTGCC 
TATGTTATAATCCTCATGGCCATCTACTGGTGCACAGATGTCATCCCAGTGGCTATCACTTCCCTCCTGC 
CTGTCTTACTCTTCCCACTTTTGAAGGTTCTGGACTCCAAGCAGGTATGTGTCCAATACATGACGGACAC 
CAACATGCTGTTCCTGGGCAGTCTCATTGTGGCCACGGCTGTGGAACGTTGGGAACTTCATAAGAGGATT 
GCTCTGAGAATGCTACTCTTTGTGGGGACCAAGCCTTCACGGCTGATGCTGGGCTTCATGTTCGTCACAG 
CCTTCCTGTCCATGTGGATCAGCAATACTGCCACCACGGCCATGATGATACCCATTGTGGAGGCCATGCT 
GGAGCAAATGGTAGCCACAAATGTAGCGGTGGATGCCAGCCAGAGGACAATGGAACTGTTGGACAAGAAC 
AAGGCCAGCGAATTGCCAGGAAGCCAGGTGGTATTTGAAGACCCCAGTGTGCAGAAGCAGGAGGATGAAG 
AAACAAAGAATATGTACAAGGCTATGAACCTATGTGTGTGCTACGCAGCCAGCATCGGGGGTACAGCCAC 
CTTGACCGGGACGGGACCCAACGTGGTGCTCCTGGGCCAGATGCAGGAATTGTTTCCTGACAGTAAAGAC 
GTCATGAACTTTGCATCTTGGTTTGCATTTGCCCTCCCAAACATGCTTTTGATGCTGGTGATGGCCTGGC 
TGTGGCTCCTGTGTTTTTACATGAGACCCAATTTAAAAAAAACTTGCATCTGCTGTGGGAGGAAGAAGAA 
GGACACGGAGAAGATTGCCTCCAAGGTGCTGTATGAGGAGTACAGGAAGCTGGGGCCCTTGAGCTACGCT 
GAATGCAACGTGCTCTTTTGCTTCGGCCTGCTCATCATCCTGTGGTTCTCCCGAGACCCCGGCTTCATGC 
CTGGCTGGCTGTCCATCGCCTGGATCGAGGGAAATACCAAGCATGTCACGGACGCCACAGTGGCCATCTT 
TGTGGCCATTTTGCTTTTCATCGTACCCTCACAAAAGCCCAAGTTCAATTTCAGCCGCCAGACTGAGGAA 
GAAAGGAAAACTCCCTTCTACCCCCCGCCACTGCTGAATTGGAAAGTCACCCAAGAGAAAGTGCCCTGGG 
GCATTGTGCTGCTCCTGGGGGGAGGATTTGCTATGGCCAAAGGATGTGAGACTTCAGGGCTCTCTGAGTG 
GATGGCGAGACAGATGGAGCCCTTGAGCTCAGTGAGACCTGCTATTATTACCTTGATCTTGTCCTGTATT 
GTTGCAATGACCACAGAGTGCACGAGTAACGTGGCCACTACTACCCTGTTCCTGCCTATCTTTGCCTCCA 
TGGCTCGTTCCATCGGCATCCATCCACTGTATGTCATGATTCCCTGCACCTTGAGTGCGTCACTTGCCTT 
CATGTTGCCTGTGGCCACCCCACCTAACGCCATCGTGTTTGCCTACGGACACCTCAAAGTTATTGACATG 
GTAAAAACAGGATTGGTAATGAACATCCTTGGAATTGCATCTGTGTTTCTGTCAGTCAACACCTGGGGAC 
GGGCTGTGTTTAACTTGGATAAATTCCCTGACTGGGCAAATTTGACACATATTAACACTTAGGAGAACCA 
CAAGAGCACAGGCTTGTCCCCCAACCCTTTCGAGGACTGCGAACCTTCTGGCACACCTTGCACAGAGCAC 
TGGTGCTCATACCCCAGTGTGACCCAATGATGTCAACACCCCAAGAAGATCTAACCAACTAGCCACCTCT 
TCCTCCAGGCTCAGGTTCAGAGATGGCAACGGGCGATGGGAAGATAGGCTCAGAAGGGAAAGGAACCTTT 
GAGAGGTCGTGAGGCCCATCTTCCCTAGGACCCTTCCATCTCACCTGGGCAGGAAACAGAGGGACTGGGG 
CTCAAGTCCTGTACCACGTGGCTTTGAAAGACTTCTGACTCCATGCTGGGCTCTGGTTCTCACATGCCTG 
TTCCCACGGTCTCCACATGGGGATCAGATGACCAGGAGACAGCCCCTGTGCCTCTTCTGGATGTTCCCAG 
ATCACCATCTCTATCACCACGAAGGAACTTCCTCTCCAGGACAGAACTCTGATCTTGAACACTTTCCACT 
GCCAGAGTTAGAGTGGAAATCACGGCCCCCTGAAGACTTTGACTCTACATGGTGCCATCTCCAACCACTG 
GGCAACCTGAGGTGCTAACATTGAGGCCTTCCTGCTCACCCTTGGCTGACCTGTTCCCTACTTGCCTTAT 
CTCTTATTAGTTAACAGTTTGAGGCCCCTTCCCAGCTCCCCAGTGAGACTTCATCAACTCCTAGATGCTC 
CTGGCTGAGGCTCCCCAGAAAGTCCCTGTTTGATTGTTCTGGGGATGCTCATCCTGCCAGCCTGGAGCAG 
CTGGGTCATACATCAGGGATGGACAATGGTGTCTCTTTAGGGGATGGTGTTAAAGTGGGATACCTAAACC 
TTCCTTCCTTTGGCTGGATCCAGAGCAGATTCAGCAGCTCGTTTATAAGGGCTGGGCCACCACAGTTGGT 
CCTGTTGGACTCTTGAGCTCCTCCAGAAGGCCTTTTCCTTGCTGTCTGTGCACTGTGGGCAAGCCTGGTA 
GCAACCGGGCATGGTTGAGATGAGCGATGCTTGCTGGTGTCTGAGCGGACAGACCCTGCCAGAGTAAGCT 
GACTAGGTAGAGTGTCCATGGGAACCCATGGGACCACTCACATGAAAGGGAGACAGAAGAGGAAGCTCTC 
CCTTGTCCTTCAGGGATGCTCTCTTCCTTGCTTAATTTGCTCTGAAAAGAAGCATGAGTGGGGAGATAAG 
AT C C GT G GAT G T CAT T T TAT T T T T C C AGG C AG AAG AC AGT AT G AGG AC C C AAG G AGT C C C CAT C AAAG AC 
CAAGTATGTGTCTGGCTCCTTGGGAGGGATGGCTCCTGACCATACTGTCGAAGGCTTGCTCTTGTCAAAT 
ACTCTGTCTGCTATGGAAAGTTCCAGTGTGCTGACTGGTCTGTGATTTCGTGCCTTGTGAAGGAGACAGA 
GGGAGGCAAGATGAATAAACAGTTGCTCTCTGTCCACCTCCAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 



(572 aa) 

SEQ ID NO: 4 

MASAKTYVTKFKSFVILFFAPILLLPLIILVPDKFARCAYVIILMAI YWCTDVIPVAITSLLPVLLFPLL 
KVLDSKQVCVQYMTDTNMLFLGSLIVATAVERWELHKRIALRMLLFVGTKPSRLMLGFMFVTAFLSMWIS 
NTATTAMMIPIVEAMLEQMVATNVAVDASQRTMELLDKNKASELPGSQVVFEDPSVQKQEDEETKNMYKA 
MNLCVCYAASIGGTATLTGTGPNWLLGQMQELFPDSKDVMNFASWFAFALPNMLLMLVMAWLWLLCFYM 
RPNLKKTCICCGRKKKDTEKIASKVLYEEYRKLGPLSYAECNVLFCFGLLIILWFSRDPGFMPGWLSIAW 
IEGNTKHVTDATVAIFVAILLFIVPSQKPKFNFSRQTEEERKTPFYPPPLLNWKVTQEKVPWGIVLLLGG 
GFAMAKGCETSGLSEWMARQMEPLSSVRPAIITLILSCIVAMTTECTSNVATTTLFLPIFASMARSIGIH 
PLYVMIPCTLSASLAFMLPVATPPNAIVFAYGHLKVIDMVKTGLVMNILGIASVFLSVNTWGRAVFNLDK 
FPDWANLTHINT 
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Human NaCT sequence 

(3207 nt + 41 nt polyA) 

ORF: 13-1719 (total 1707 nt) 

SEQ ID NO: 5 

CCCTCCCGCGCG 

ATGGCCTCGGCGCTGAGCTATGTCTCCAAGTTCAAGTCCTTCGTGATCTTGTTCGTCACCCCGCTCCTGC 
TGCTGCCACTCGTCATTCTGATGCCCGCCAAGTTTGTCAGGTGTGCCTACGTCATCATCCTCATGGCCAT 
TTACTGGTGCACAGAAGTCATCCCTCTGGCTGTCACCTCTCTCATGCCTGTCTTGCTTTTCCCACTCTTC 
CAGATTCTGGACTCCAGGCAGGTGTGTGTCCAGTACATGAAGGACACCAACATGCTGTTCCTGGGCGGCC 
TCATCGTGGCCGTGGCTGTGGAGCGCTGGAACCTGCACAAGAGGATCGCCCTGCGCACGCTCCTCTGGGT 
GGGGGCCAAGCCTGCACGGCTGATGCTGGGCTTCATGGGCGTCACAGCCCTCCTGTCCATGTGGATCAGT 
AACACGGCAACCACGGCCATGATGGTGCCCATCGTGGAGGCCATATTGCAGCAGATGGAAGCCACAAGCG 
CAGCCACCGAGGCCGGCCTGGAGCTGGTGGACAAGGGCAAGGCCAAGGAGCTGCCAGGGAGTCAAGTGAT 
TTTTGAAGGCCCCACTCTGGGGCAGCAGGAAGACCAAGAGCGGAAGAGGTTGTGTAAGGCCATGACCCTG 
TGCATCTGCTACGCGGCCAGCATCGGGGGCACCGCCACCCTGACCGGGACGGGACCCAACGTGGTGCTCC 
TGGGCCAGATGAACGAGTTGTTTCCTGACAGCAAGGACCTCGTGAACTTTGCTTCCTGGTTTGCATTTGC 
CTTTCCCAACATGCTGGTGATGCTGCTGTTCGCCTGGCTGTGGCTCCAGTTTGTTTACATGAGATTCAAT 
TTTAAAAAGTCCTGGGGCTGCGGGCTAGAGAGCAAGAAAAACGAGAAGGCTGCCCTCAAGGTGCTGCAGG 
AGGAGTACCGGAAGCTGGGGCCCTTGTCCTTCGCGGAGATCAACGTGCTGATCTGCTTCTTCCTGCTGGT 
CATCCTGTGGTTCTCCCGAGACCCTGGCTTCATGCCCGGCTGGCTGACTGTTGCCTGGGTGGAGGGTGAG 
ACAAAGTATGTCTCCGATGCCACTGTGGCCATCTTTGTGGCTACCCTGCTATTCATTGTGCCTTCACAGA 
AGCCCAAGTTTAACTTCCGCAGCCAGACTGAGGAAGAAAGGAAAACTCCATTTTATCCCCCTCCCCTGCT 
GGATTGGAAGGTAACCCAGGAGAAAGTGCCCTGGGGCATCGTGCTGCTACTAGGGGGCGGATTTGCTCTG 
GCTAAAGGATCCGAGGCCTCGGGGCTGTCCGTGTGGATGGGGAAGCAGATGGAGCCCTTGCACGCAGTGC 
CCCCGGCAGCCATCACCTTGATCTTGTCCTTGCTCGTTGCCGTGTTCACTGAGTGCACAAGCAACGTGGC 
CACCACCACCTTGTTCCTGCCCATCTTTGCCTCCATGTCTCGCTCCATCGGCCTCAATCCGCTGTACATC 
ATGCTGCCCTGTACCCTGAGTGCCTCCTTTGCCTTCATGTTGCCTGTGGCCACCCCTCCAAATGCCATCG 
TGTTCACCTATGGGCACCTCAAGGTTGCTGACATGGTGAAAACAGGAGTCATAATGAACATAATTGGAGT 
CTTCTGTGTGTTTTTGGCTGTCAACACCTGGGGACGGGCCATATTTGACTTGGATCATTTCCCTGACTGG 
G C T AAT GT G AC AC AT AT T GAG AC T TAG 

GAAGAGCCACAAGACCACACACACAGCCCTTACCCTCCTCAGGACTACCGAACCTTCTGGCACACCTTGT 
AC AGAGT T T T GGG G T TC AC AC C C C AAAAT G AC C C AAC G AT GT C C AC AC AC C AC C AAAAC C C AGC C AAT GG 
GCCACCTCTTCCTCCAAGCCCAGATGCAGAGATGGACATGGGCAGCTGGAGGGTAGGCTCAGAAATGAAG 
GGAACCCCTCAGTGGGCTGCTGGACCCATCTTTCCCAAGCCTTGCCATTATCTCTGTGAGGGAGGCCAGG 
TAGCCGAGGGATCAGGATGCAGGCTGCTGTACCCGCTCTGCCTCAAGCATCCCCCACACAGGGCTCTGGT 
TTTCACTCGCTTCGTCCTAGATAGTTTAAATGGGAATCAGATCCCCTGGTTGAGAGCTAAGACAACCACC 
TACCAGTGCCCATGTCCCTTCCAGCTCACCTTGAGCAGCCTCAGATCATCTCTGTCACTCTGGAAGGGAC 
ACCCCAGCCAGGGACGGAATGCCTGGTCTTGAGCAACCTCCCACTGCTGGAGTGCGAGTGGGAATCAGAG 
CCTCCTGAAGCCTCTGGGAACTCCTCCTGTGGCCACCACCAAAGGATGAGGAATCTGAGTTGCCAACTTC 
AGGACGACACCTGGCTTGCCACCCACAGTGCACCACAGGCCAACCTACGCCCTTCATCACTTGGTTCTGT 
TTTAATCGACTGGCCCCCTGTCCCACCTCTCCAGTGAGCCTCCTTCAACTCCTTGGTCCCCTGTTGTCTG 
GGTCAACATTTGCCGAGACGCCTTGGCTGGCACCCTCTGGGGTCCCCCTTTTCTCCCAGGCAGGTCATCT 
TTTCTGGGAGATGCTTCCCCTGCCATCCCCAAATAGCTAGGATCACACTCCAAGTATGGGCAGTGATGGC 
GCTCTGGGGGCCACAGTGGGCTATCTAGGCCCTCCCTCACCTGAGGCCCAGAGTGGACACAGCTGTTAAT 
TTCCACTGGCTATGCCACTTCAGAGTCTTTCATGCCAGCGTTTGAGCTCCTCTGGGTAAAATCTTCCCTT 
TGTTGACTGGCCTTCACAGCCATGGCTGGTGACAACAGAGGATCGTTGAGATTGAGCAGCGCTTGGTGAT 
CTCTCAGCAAACAACCCCTGCCCGTGGGCCAATCTACTTGAAGTTACTCGGACAAAGACCCCAAAGTGGG 
G C AAC AAC T C C AG AG AG GC T G T G G G AAT C T T C AGAAG CCCCCCTG T AAG AG AC AG AC AT G AG AG AC AAG C 
ATCTTCTTTCCCCCGCAAGTCCATTTTATTTCCTTCTTGTGCTGCTCTGGAAGAGAGGCAGTAGCAAAGA 
GATGAGCTCCTGGATGGCATTTTCCAGGGCAGGAGAAAGTATGAGAGCCTCAGGAAACCCCATCAAGGAC 
CGAGTATGTGTCTGGTTCCTTGGGTGGGACGATTCCTGACCACACTGTCCAGCTCTTGCTCTCATTAAAT 
GCTCTGTCTCCCGCGGAA 

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 



Amino acid sequence (568 aa) 
SEQ ID NO: 6 

MASALSYVSKFKSFVILFVTPLLLLPLVILMPAKFVRCAYVIILMAIYWCTEVIPLAVTSLMPVLLFPLF 
QILDSRQVCVQYMKDTNMLFLGGLIVAVAVERWNLHKRIALRTLLWVGAKPARLMLGFMGVTALLSMWIS 
NTATTAMMVPIVEAILQQMEATSAATEAGLELVDKGKAKELPGSQVIFEGPTLGQQEDQERKRLCKAMTL 
CICYAASIGGTATLTGTGPNVVLLGQMNELFPDSKDLVNFASWFAFAFPNMLVMLLFAWLWLQFVYMRFN 
FKKSWGCGLESKKNEKAALKVLQEEYRKLGPLSFAEINVLICFFLLVILWFSRDPGFMPGWLTVAWVEGE 
TKYVSDATVAIFVATLLFIVPSQKPKFNFRSQTEEERKTPFYPPPLLDWKVTQEKVPWGIVLLLGGGFAL 
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Mouse NaCT sequence 

cDNA sequence (16 nt + 1719 nt) 

SEQ ID NO: 9 

GTCTCCCTTTCACGCG 

ATGGATTCGGCGAAGACTTGTGTGACCAAGTTCAAGTCCTTTGCGATTTTGCTCTTCACCCCGATCCT 
GATGCTTCCACTCGTCATTCTGATACCTGACAAGTTTGCCAGGTGTGCCTATGTTATAGTCATTATGG 
CTGTCTACTGGTGCACAGATGTCATCCCAGTGGCTGTTACCTCCCTCCTGCCTGTCTTACTCTTCCCA 
CTTTTGAAGGTTCTGGACTCCAAGCAGGTATGTATCCAATACATGAAGGACACCAACATGCTGTTCCT 
GGGCAGTCTCATTGTGGCTGTGGCTGTGGAACGCTGGAAACTTCATAAGAGGGTTGCCCTGAGAATGC 
TGCTCTTTGTGGGGACCAAGCCCTCACGGCTGATGCTGGGCTTTATGTTTGTCACGGCCTTCCTGTCC 
ATGTGGATCAGCAATACTGCCGCCACAGCCATGATGATACCCATTGTGGAGGCCATGCTGCAGCAAAT 
GATAGCCGCCAATACAGCTGTGGAGGCCAGCCTGGGGACACTGGAGCTGCTGGACAAGAACAAGACCA 
GCGAGTTGCCAGGAAGCCAGGTGGTATTTGAAGACCCCAATGTGCAGGAGCAGGAAGACGAAGAAACA 
AAGAATATGTACAAGGCTATGCACCTATGTGTTTGCTATTCAGCCAGCATTGGGGGTACAGCCACCTT 
GACCGGGACGGGACCCAACGTGGTGCTCCTGGGCCAGATGCAGGAATTGTTTCCTGACAGTAAAGATG 
TCCTGAACTATGCATCTTGGTTTGGATTTGCCTTCCCCAACATGGTGATGATGCTGGTGCTGGCCTGG 
CTGTGGCTCCAGTGCTTGTACATGAGACACAATTTAAAAAAAACTTGCATCTGCTGTGGGGAGAAGAA 
GAGGGACACCGAGAAGATTGCCTACAAAGTGCTGAACGAGGAGTACCAGAAGCTGGGGTCCTTGAGCT 
ACCCTGAATGCAACGTGCTCTTTTGCTTCACCCTACTTGTCATCCTGTGGTTCTCCCGAGACCCCGGC 
TTCATGCCTGGCTGGCTGTCATTCGCCTGGGTCGAGGGAAACACCGTTCATATCACAGATGCCACAGT 
GGCCATCTTTGTGGCCATTTTGCTTTTCATCATACCTTCACAAAAGCCCAAGTTCAACTTCAGCAGCC 
AGACTGAGGAAGAAAGGAAAACTCCGTTCTACCCCCCAGCACTGCTGGATTGGAAAGTCGCCCAAGAG 
AAAGTGCCCTGGGACATCGTGCTGCTCCTGGGGGGAGGGTTTGCTATGGCAAAAGGATGTGAGACGTC 
AGGGCTCTCGAAGTGGATGGCAGCACAGATGGAACCCTTGAGATTAGTGAAACCTGCTGTCATTACCT 
TGATCTTGTCCTGTCTTGTTGCAATGACCACAGAGTGCACAAGTAACGTGGCCACTACCACCCTGTTC 
CTGCCTATCTTTGCCTCCATGGCTCGTTCCATTGGTATCCATCCTCTGTATGTCATGATTCCCTGTAC 
CATGAGTGCTTCACTTGCCTTCATGTTGCCTGTGGCCACCCCACCGAATGCCATCGTGTTTGCCTACG 
GACACCTCAGAGTTGTTGACATGATGAAAACAGGATTGATAATGAACTTCGTTGGAATCCTATCTGTG 
TTTCTGTCAGTCAACACCTGGGGTCGGGCTATGTTTAACTTGGATAACTTCCCCGACTGGGCAAATTC 
AACAAGTGTTAACACTTAG 



Protein sequence (572 nt) 
SEQ ID NO: 10 

MDS AKTCVTKFKS FA I LLFTP ILMLPLVI LI PDKFARCAYVI VIMAVYWCTDVI PVAVTSLLPVLLFP 
LLKVLDSKQVCIQYMKDTNMLFLGSLIVAVAVERWKLHKRVALRMLLFVGTKPSRLMLGFMFVTAFLS 
MWISNTAATAMMIPIVEAMLQQMIAANTAVEASLGTLELLDKNKTSELPGSQVVFEDPNVQEQEDEET 
KNMYKAMHLCVCYSASIGGTATLTGTGPNVVLLGQMQELFPDSKDVLNYASWFGFAFPNMVl^LVLAW 
LWLQCLYMRHNLKKTCICCGEKKRDTEKIAYKVLNEEYQKLGSLSYPECNVLFCFTLLVILWFSRDPG 
FMPGWLSFAWVEGNTVHITDATVAIFVAILLFIIPSQKPKFNFSSQTEEERKTPFYPPALLDWKVAQE 
KVPWDIVLLLGGGFAMAKGCETSGLSKWMAAQMEPLRLVKPAVITLILSCLVAMTTECTSNVATTTLF 
LPIFASMARSIGIHPLYVMIPCTMSASLAFMLPVATPPNAIVFAYGHLRVVDMMKTGLIMNFVGILSV 
FLSVNTWGRAMFNLDNFPDWANSTSVNT 
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Zebra Fish NaCT full length cDNA (1#) (1-2536 + 15 bp) 
ORF: from 76 - 1824 (length = 1749) 
SEQIDNO: 11 

AGAGATCAGCGCACAGAAGTTTTGCGCAGTTTCTCACCGTTTGGACATTTCATTGTAAAGTTATCCAAAGCCGAAA 
TGA^^3CTTCACGTGCACTCAAACTAGTATGGAAGATGAAAAATACATTGATTCTTTTTTGCACTCCATTTCTTCT 
GCTTCCTTTGCCACTTGTCATTGGATCAAAGGAGGCTGGATGTGCATATGTTGTGGTACTGATGGCAGTTTACTGG 
TGTACAGAGGTGCTGCCGCTGGCTGTCACTGCTCTCCTGCCCGCTGTGCTCTTTCCCCTCTTCAGAATCATGGAGT 
CCCAAGACGTATGTATGCAGTACCTTAAGGACACTAACATGCTGTTTCTGGGTGGCCTGATGGTGGCCGTGGCTGT 
CGAACACTGGAATCTGCACAAGCGGATCGCCCTGCGGGTGCTGCTCCTTGTGGGGGTTCGACCAGCTCTGTTAATG 
TTGGGCTTCATGGGTGTAACAGCTTTCCTCTCCATGTGGATCAGTAACACGGCCACAACAGCCATGATGGTGCCCA 
TCGTTCAGGCAGTTCTCGAGCAGCTCAACAACACAGCACAACAAGAACAAAGCTCCATACCTGAGACCGAGGAAAA 
GAGCACTGAGAAACAGCCTGAGAGCCCGGGTGAGGAAAAAGTGGTACTGAATGGCGACAACTTCTCAATGGAGTCA 
GACCCTGAAGAACATTCACGAGAAGCAGAGGAAAGGCTGAAGATGTCTAAAGGCCTGACCCTGTGCGTGTGTTATG 
CCGCCAGCATCGGCGGCACAGCCACACTCACAGGCACTGGACCAAACCTCGTTCTTATGGGACAGATGAGCCAACT 
GTTCCCGGACAACCCTGACATCATTAACTTTGCGTCATGGTTTGGATTTGCCTTTCCAAACATGATCATCATGCTC 
ACGCTGGCCTGGCTGTGGCTACAGATCGTGTTTCTGGGAATAAACTTTAAAAAGACATGGGGCTGTGGGACGGTGA 
AGACGGAGAAGGAGATCGCGGCCTATAATGTGATTAAAGAGGAGCACCGCAGTCTCGGCCCTATGACCTTTGGGGA 
GCTGAGTGTCCTTGCCCTCTTCATCCTCCTGGTGGTGCTTTGGTTCACTCGTGATCCAGGCTTCGTGGACGGCTGG 
GCGACACGCTTCTTCAATGCTGACAAAGAGTTTGTGACAGATGCCACGGTTGCAGTGTTTGTGGCTGCGCTGCTCT 
TTGTCTTTCCCTCTAAACCACCACGATTGTGCTTCTGGAGAACAGAGAGTTTCGACACAGTGCCCCAGCAAGAAAG 
TGGCCCGACTCCAGCTTTGCTGACATGGAAAGTGACACAGAAGAAGATGCCATGGAGTATTATACTGCTGCTGGGA 
GGAGGCTTTGCCCTGGCTAAGGGCAGTGAGATCTCAGGATTGTCCAAGTGGCTTGGAGATCAGATGTCTCCTCTTC 
AAAGCATTCCTCCATGGGCAATAGCTATTGTCATATGTTTAATGATCGCAACCTTCACTGAATGCACCAGTAATGT 
GGCCACAGCTACATTATTTCTGCCTATACTGGCATCTATGTCTCAGTCTATAGGTGTGAATCCTCTGTATGTTATG 
GTGCCCTGTACCCTCAGTGCATCTTTTGCCTTCATGCTCCCTGTGGCAACTCCTCCAAACGCCATCGTCTTCTCAT 
ACGGATACCTCAAAGTCTCTGACATGGCCAAGACTGGGATCGTCATGAACATCATCGGCATCCTCTCCATCACCTT 
AGCCATTAACAGCTGGGGCAGAGCCATCTTCAGTTTAGACACGTTCCCCAGCTGGGCAAACACTACTGATGTC|S 
GAGACACAGAGAGCCGGACTGCCCCACTCACCACTTGTGAACTTCAGATTGTTTCCAGTTCTCATGTGAACAGAGA 
AAACCGATTATGACCACTGTTTAGTCATTTCACACATTCATGTCTATCTTTTACAAAACCGTGGTGTTCACTACAG 
TCTGTGGACATTGTAACACCAATATTTGAATGATTCATAAAAGACAAAAATAGATTTTACAAATCATGATTTTTCT 
GTAGCATTACAGCATACTGTGAGCACTGAGCATATATTTGGACCATTGGTTGTTCGCTTTTGGCTTGTGAAAGAGC 
ATTTGGACGCAGAAACTCAACATCAGTCATATTGTCCCCTTGTGTCCAGACTCAGAGCCAGTGGCCGGTTTCACTG 
GAGATCAATACTGTACTTTGACGGTTCAAATCACTTCATGTTCATATGCGTAATTTAAAGCTGCTTTAAACACAGC 
TACACAAGAGCACATGCAGAAAAAGCTGAAAGGCTGAAATTGTGTAAATATCATCTAGATTTTTAAGCACAAAAGT 
ATATTTAGAGTATATATATATATATATGAATAAATTTATACATACCTCAGATATGCAGAGCTGCTTTGACAGAGTA 
ATCATGTACATTTCAAAATTAATTCAAACTCTATTTTTAATGTACATTTATTAAAATTATGTATTTTGTTCATATT 

TACTAATAA^TTTTTATTTGGTTTACTC 
AAAAAAAAAAAAAAA 



Amino Acid Sequence (581 aa) 
SEQ ID NO: 12 

MASRALKLVWKMKNTLILFCTPFLLLPLPLVI 
QDVCMQYLKDTNMLFLGGLWAVAVEHVmLHKRIA 

VQAVLEQLNNTAQQEQSSIPETEEKSTEKQPESPGEEKVVLNGDNFSMESDPEEHSREAEERLKMSKGLTLCVCYA 
AS IGGTATLTGTGPNLVLMGQMSQLF PDNPDI INFASWFGFAF PNMI IMLTLAWLWLQ I VFLGINFKKTWGCGTVK 
TEKEIAAYWIKEEHRSLGPMTFGELSVLALFILLWLWFTRDPGFVDGWATRFFNADKEFVTDATVAVFVAALLF 
VFPSKPPRLCFWRTESFDTVPQQESGPTPALLTWKVTQKKMPWSIILLLGGGFALAKGSEISGLSKWLGDQMSPLQ 
SIPPWAIAIVICLMIATFTECTSNVATATLFLPILASMSQSIGVNPLYVMVPCTLSASFAFMLPVATPPNAIVFSY 
GYLKVSDMAKTGIVMNIIGILSITLAINSWGRAIFSLDTFPSWANTTDV 
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human 
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rat ^g^^j^jjjgpil 
chimera I YA~\ 



-Li" 



+Li 



ratio 



Citrate uptake 
(pmol/min/10 6 cells) 

21 .8 ±2.5 70.5 ±4.6 3.23 

88.7 ±6.5 21 .8 ±2.5 0.42 

116.4 ±5.3 11 1.1 ±5.0 0.95 
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